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ABSTRACT: 

PROBLEM TO BE SOLVED: To condense a metal polishing 
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and to form an 

embedded pattern of metal film with high reliability wh 
polished with a 
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SOLUTION: h metal polishing liquid comprising a metal 
oxidant, metal oxide 

solubilizer, protective film formation agent, surfactant 
and water is diluted 

by adding water or water-solution when used. The diluted 
metal polishing 

liquid is applied to a polishing pad on a surface plate 
and a surface to be f / 

polished and the polishing pad are relatively moved while 
contacting each 
other, for polishing. 
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[0001] 

[00021 jg^, *««^|5I!»(OTLSIi:E 

-t) (omm^. ^mitiz^^xm^j:wmaims 
i}^^tix\>^i>. ifmmm (OTCMPta-r) 

mf>^^^SJm&^zts\.^xm^zmm^tlhmT^> 
i> . z<7ym\i. mta^^mmmA 9 4 4 s 3 e^tc 

[00031 ttz, fij6«L s I S-attiEjtr*fc«> 

tz.wmtnbLxm^mmim^(>tix\.^t. t 

^^h«pi-y^i'^>^itj^*izum^itx\^?,,:Z(r^ 

t±. 09x»f!Km^2 - 2 7 8 8 2 2^^{C^§<tT 

30 

[0004l^«<ocMP<o-|ii«^:^rffi<i. Pimm 

{Tyy^y) ±fcgfgy\--/ FSrKowt. mm^^ 

B^bB-t) ^Mtf::m^'mm^imL. mm&b 
^m</){h^b(7m&tfm^izx ■oxamcTi^mmi'm 

[00051 CMP tzm\>^ f>hhmmmmii. hk 
izimfmRt/mmmi}'t>^':> xa Oststie tx $ 
40 t>^zmAmfm, ^m^mfiwrn^tn. t-r 
wtitidr^x^mmmmimitL. ^(owtn:Mi:mm 

«caffl(i:¥ffl'fl:$iT.6. Z</)malC':>\,^X^i>f^r—f■fl' 
■ ■ X.V9 hD:Jr$^;Pyi?-XT-<^ (Journal of 
ElectrocheaicalSociety) iOsgl 3 8^1 1^(19 
9\^mi) «3 4 6 0~3 4 6 4Ht^$flTV» 
50 h. 



10 0 0 6] CMPfcJ:Sjgfearg$-^«6S*«i: LX 

t ifittmTf> "9 , iMia5«^>^sis^®(^iifl:)ii±s> 

coo 07] ^«0J:3(cilfl:^SSF^ttgai»g|«« 
$-aainLT-(t:^Ri5<'^&aiS:jD;t.&::fcfc:J:'). CMP 20 
as (CMPtriss^MS) *>'ini±-rsfc*t:, CM 
P$tli^i»i^ai<OS«(:J<;>(->?) iiieS^^tSS* 

[0 0 08] L*>L^r*J^,. fif*<0@«tlSej^tf^ 
ffllWS«[i&fflV^T C M P fc J: tmbS^iSSm&ifio 

^ui. ( 1 ) mmttitz^ms&ffmm'p^^ 
yytm-) (nm.. ( 2 ) H«cs^f'^*:rsgfefi . 
'^hm,wm.iw^-rhtiib<nimru^xifiwtx'S> 30 

±Ki:t'ifi±^^mt^-:>X\>'^?>, 40 
[0009] iSraSAti. SfrB^^ i^atclfi^rv^ 

miptc<^£htzib. mAmmmi^h-rizmmjiiz 
nm^hmrnhh. mm.m^i.'>x%t>tim 
a5:#fi^afc 1 o^^j±(r)mmw^m^x'hh^ 

c 0 0 1 0 ] T -f -/ i^yy'^m^')?(rm^(m^in so 
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©lU, ®gtt<0©V^LSIffiS5^Jgji&tSittf>t:. ^^U 

^<?5g9eJ4e!i<f!^^8 - 8 3 7 8 O^^SfclEiJ? 
[0011] 

JW6Si)!iS«fi(.^^«> ( 2 g/2 ox:* 1 0 0 c 

c ) , — S^iSfllBfgffifcteV^Tai O^m&ifX^^j: 
3&^->Jt (mjfBTAO. 2aa%i&^tf^Sgf^<;3 

SB) . S!oT, WeSEJ- 1 O^tLhi^gsrig-e, fioS 

a*>'0Tcuui<^^<^is§Tai^«i'OBTA$r«fa5$ 
^^j:^^ko*j:^mmmmm^tix^^i:i. ^^m±. 

[0012] 

14. ( 1 ) ^^iiflisi. m^mim. ^mm^ 

an. nffc^H^iKW. fiEa^}£»i. ^^mmo^ 
jf^sK 1 1> 1 otu:o*jgsrc*s is { 1 ) ti^o 

^t-Th^^mmmm. ( 4 > ^«<osrfl:sii5- 1 oco 

izA^ttiii^fmt^tatmitxm-thim ( 3 ) ^ 
smco^mmm. ( 5 > ^<7)Bgfl:a9. tsai^^ 
amv*iB?s«K!i$- 1 ':xDmm^t u mit^mm 

tu 'ttit>i:ms[t^mizyHtt:ii?mmxmiLx 
mti±M(3) iztm(o^mm&. (6)^ 
(omimi:itts 1 o£ois^5)-s- 4 oicjaTt t . mto 

li^^iS:Sia*>^>l OOrcoliHtMSL. JLo^ 
£06lfbffI2r^tf 10£0<8j£|£iJ-fc . fl6«0«jSjS^>-^ fcJi 

tzmz4 Ot:jaTfc^:SJ: a tL^tJiH ( 3 ) ^rl^L 
( 5 ) w^^^HcSaoifeRfflgf^. (7)*ffi7S 

i^ei/di-J-^TJiS. r5Kcodt.V^-fix*»l-p£Lh-C& 
SJJB ( 1 ) ^rv^L±S ( 6 ) <ou-fiu&»fc:iaK«7)ifeg 



{ 8 ) 1 0 OumWFmmff)^ 

tLkSi < 1 ) ^ru L ( 7 ) coir^^^tr^co^fflSf 
( 1 ) ^rir^L ( 8 ) <0^^-m*»t:Ba<O^SfflgF^jrc 

[ 0 0 1 3 1 ^^<7)^m(isimmf:m\>^t:wm 
mii. (10) ^mmm.mmmmi.m 

tmmm-cf> o . (id ^mmim. 

^t-rmm^TS>*). (12) ±s.i4)^j:\.^t 

tiM (11) tzwmmimmx'ht. 
[0014] ^^mffy^mmmmem. ^iscrmm. 

mif^mtUK 

[00 15] mfmbLzi±. mtmm. » 

i!^^< t t-a*«fft Lv^. mft^mmnb lt«. 

< b i>-wp«t msiLfzimm^Mmii& 

[0 0 16] W$!|-t'<.&X'/f->i?3fflg(?>fitLT«l 
0 nm/m i nUTfcWK-C^fltfff^ LW^fflfllS!)* 

L< , 5 nm/m i naTt:fllSlT^ix»f0«;ctf 5 0% 
ggcOi^CMP (^]RlS$:CMP|^-rSfc:ja^^rl$ 
S<^1. smCMPSrffacli:) Jff-pTtr-f •yi' 
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m&i I nm/m i nJaTtcWSJ-C^ittf. 1 0 0%^ 
itOj^CMP^tfoTtx-* 'fiyvnmm.b-^£t>*j: 

(^ffit:l!aa5$r^SS*±(c^SK5-}gjS • ^Lfc 
aS) iSriSL. (2 51C) TlOOrpmT^L 

tt^o, :^ss<ox-yf->'^'3aL@rcfto, ^smsh 

[0017J 

effi€-fflv^TCMPi-*t, ««c<?5iW«0^SK*^ 
P*9tti^y>fcigfe<SJ4g»<lfcfi«§tLS. *||Bg<o^ 

is^b^s^ji?^. ^mk 

20 «j6MWfc^*n^r< 1 1 fiM^S i b \>X% 

[00181 ^!S<^i6fl:9it L-ca. 

30 itm.<7mi^i!i^fim'lF^iit^j:\^ifyxmm:i:X'h 
?>^^£^mm,^i:'ttsmimT$>'>Xh^L^t^j: 

[00191 eft^iR^fSWJl. 7mit.(Oi><Oimt L 

^\ aT(r>m't>m!stifzi></)co7i(meiimLx^'^?>. 

mk. n-'^df1^y|g. 3. 3-j/^^;l/Si!. 2-x 
4-;«<f-;P'<.y^'yS, n-^rr^Vl?. 2 

40 Ui^K. van'K. VDVlg. /yP:?;H!. 
Tveyft. e^'jye. vu>fyig. 7:?;H§, i»y 

^mznLxtmx'hh, vy^. »ek. 
50 i':^ymizr>\,^x\mmm:CMPmmf:mnt->^. 
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[0020] mmmiii. aTcr^mt-i^mimt: t 

coTju^jUT^y-^. xf-ixys^rsyxh^SR (E 
DTA) . xxf-;Ps;f->J-;{r;i.A$yK'j^M;»>AXl^ 

L-rnf;y. L_:;j-;p-^y L-Uv 

y. s^f^yy^ L—buv. L-M^>f->. L-rn 

^'H-H-L-^oi^y, (3, 4->-'bKD^r>' 
7x^71^) -L-T^-y. L-f-n^>-y, 4-hH 
o:^i^-L-Tn »jy. L-i^Xx>fy. L-^f-^- 
y. L-Xf':t:::y. L-^yf-:t-y. L-i^Xi^f- 
:t:^y. L-i^Xf-y. L-i^Xx>fy8. l-tx^n- 
^^yS, L-i^/l/^^syK. s- (A/l^df^S/^^ 
/u) -L-i^XT>fy. 4-r5yffiK. x^-rxn^ 
^y. L-^;i.5^$y. rif-feryy. L-T/P^:^y. 
L-*:hy\'-y, L-S/h;PUy. ^-bKo^s^-L 
-Ui^y. :^i-rf'y. L-^jfix-y. L-bxf-i^' 
y. l-^f-;l^-L-tx^s^'y, 3-^f-;P-L-b 
X^S/'y. x;u::ff':t*>f L-MITh^ry. T 

^yci. T>^N'$y. ry^^-rys^yi. 
Ty^'tT'y^y t t m^ryf^iu y^T :=?vjg : 
xWy. :;?rn>f y (2,2' -b'^yuy) . 
^rn>fy(2, 9-i^'^^y|/-i. lO-yj^^yh 

y^^y) . ^<v^ru4y (2, 9-x^^/^-4, 7 
-^':7x:^;u-i , 1 o-^x-^yhnuy) xif^jt 
^^yy (b'x>':;^D^^-9-yy>fd|^-9-»;;i^bK^y 
y ) $ y : '^^.yx-f 5 jry^^u- 2 -^^-/i^. 
2- [2- i^y^^T^/VfU) ] f-:trne^ye. 
2- [2- {KyY^TYVfU) ] 2- 
^;^;*rh^yy^Ty-;p. 1,2, 3- bury- 
;k 1. 2, 4-h>jrr-;K 3-r$y-iH~ 

1 . 2 , 4 - hi; TY-^K <yYh u Ty-;p. 1 - 

bKn^rxA;yy(.ij7x/_y^ l-S^bKo^S^ro 
tf;k^yyh'JTy-;k 2, 3-5/';&;l^*'=3|rxTne 
;l^yyMiry-yK 4-bKn^s^^yyh»jry 
— ;k 4 -A/i^^-^i^/u- 1 H -<yy h u ry— 
4 h=^S^;«r;I^df:::;I^- 1 H-<yy h UTY-JK 

4 -y h^s^;}^;^^^-;^- 1 H-'^yy h u ry-;p. 
4 1 h -'<yy h u ry 

5-A.c^i^yl^yyh ury-;!^. N- { i . 

2, 3-'<.yyhUTyUyP-l-^f-;^) -N- 
(1, 2, 4-MITy»J;^-l-;<-^/|^) -2~x^ 
;i-A.:^i^;^r$y. h»JyUh»JTy-;^. ^:7hhyT 



(5) J^2000-252242 

8 

y-;k b';^ [ ( l-^yyhuryu/u) >><^;i/] * 
-X*y^<7)ry-;U: y^;M;l^;!rT^^y. FtS/;w 
v^/k^r^^y. h^JTi^y^:t-ju. hVT'Jyi^^yt 
-yp. h y T-Jy h V ^it-}\m<n:^}Vfiy'^ y ; im 
if^tih. ztih(O^Ti>^h^y^ xf-uys^TSy 

rh^iffi. L-hVThyry^ ^ji'^yYy^ Ml 
rs^'ys^>:t-;k <yYhVTY-)K 4-bKn^ 
x'^yy h 'J ry-;l/. 4 i/yl^- 1 H -'vy 

y h 'J 7V-;py^;^x;7.x;^. h U ;^ h U ry-;!^. 
10 ■^7hM;7V— ;U*»'Sv^CMP3aet(£v^x*yf-y^ 

[0021] ^mmmt ltw. «T^og*>^>s«m 
t:ymm. x)U7t^ym&. «atxxT;pig. yysx>^ 

r;^*g*^{f^ii. ;{ryP.-KyB!SfcLT. N-r 
S^/I^r^yKS. JKy:*^i^X^Uy^;ttt4^»J:t^i^ 
yob:i^yr;U^/Ux-x/^;<ry^,ifyK(S^ T>'/Hb'< 
rf-H ; x;i/4^yK«Si: LT. r;U^;U;^;l';}:yKjg. 
r;l/^;l^y ■b'yat^r/W^;!^:^ 7 1/ y yg 

^i/:7 ^ y;^yu*yKS. N-r>';u;:^/i^;^y^ ; K 

^rypx-'r;UKl^, 4^U5i-^i^xf*i/yx«4^»J^^ 
S/yatfl/yr7P^;i/rU;^x-x/^BffiJfi. T/U^yk 
TSKSEffirS; 'JyKx>tx;pigt LT. r;P^;^>Jy 
KS. 4^U:t^>'X-^i-yx(±;}tU:t^i/rnei^yT 

uffijgft^tLT. mmrnny^., mfmrn-ry^ 

-'^Aig. iefl:^yiP;wa-i>AS. iSfl:^y-ifh-T> 
30 A. i^yi^^^AS. >f 5^yy-^AJS;^tt*BRg 

>f 5^^yy-»>A<:j^>f Pi^^y. r;^^;pr 

5 y*^-9->f H : ^y*®giK9t LT , x-t^;^ 
x-x;^xx-ryPS. xxx/l^S. ^^:^W 
i^>ii. x-xyuMfcLT. ^-'J^r^s^xf-uyr/l/^yi^ 

ATyl^b H^dfy:t^i^xf-uyx-r/K 

^ xxf-p- y.-jf y s^ro f y yu ^ 

^ y s/xf-i^ y ;K y :t ^ s^y o e u y r /i^^y^x- 

40 ryki&^f^>n. x-7';^x>^x;^Mi:LT. ^y-by 
yxx7';^i7)dty:t^S^xf-i/yx-x/U, V/I^b'^^y 
xAxyPco*'y:t^>'X^uyx-x;K yyi^b'l — )U 
xx-ry^cO/lcy^^v-x^l^yx-x/^. xxx/UMt 
LT. jKyx-^uyiryaw^Bgflfigxxxyi^. ^y-b 
yyx;<.xyK ^y:?^y-by yxxx/k y;l-b'^yx 
Xr/K yntfi/y^yrjwkx;^Typ, xaSlxx-r 

>r=^i/xf-i/yBg|SKr5 h\ dcy^^i^xf-i^yT/U 

50 =S:if*^f^>ii&. Si^fc^ ^y-byyxxf-;K yyi^ 
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\z^yji:x.TiU, jth^i^mt. ^h^=ym. 3-x 

ryp^^-ypx-xyw. T;P#;l/--if jxf-uv^^U 3- 
yp, TA-^yk-if jx^uy^ij 3-;PTyi'^;i'X— X 

yp. 7;kr-yP;K'Jx^^y^iJrj-;P, r/l'^-;P;K 
'jx^I^y^^ij 3-;PT;l^^;Px-x;P, 7)V'tr-)Vifi 
tl xf - U y ^ 'J 3 — yl/Tyl'^^vl'X— f/i^, ;K y Td tf 
u:^^^»;3-/PTA'^n'X-r;K .■KUTDtrpy^t; 
^~f\^7)V'tr—)VJi-7')V^ TA'^JViii V Tu tTW y^T 

X— x/i'. rypdfyp.-Kijrotrpy^^u 3-/pr;P>-- 

/l^=i)\,:ti*j ra i:uyyv 3-;i/r;l'df;Px-r;l/& 
tXT/P^J-— robTUy^y 3— yl^r;l/:>-ri;l^x- 
f-;l^<?)x-x;l^ ; r^l/^vK, '^^'f-yg. ;«>;l',1f# 

s ; y i^yry^t-^Amafi^v i^y-rh^j ^ ais 

5 ye»g ; ;Ky rJ^-C^^^f --Ky ^fU^r 5 y 

jjfyyi^y. n^ovyzm. ^v^^i'V/im. 
v^M.m. sKyrsKR. dtyvwvK. .-Ky>f:?3 

yTr?.y;i.T5 h% *iyT^ 'J/l'j^ry-^-n^i.jg, ;K 
.'JTrj'y/Ht^hy^Ag. .-KyrsKK. i^yrsH 
Kr>^t:z^AJS. 4fyr5hWhy'>/.*iaif;Ky 

:J'y:t^>-yl/i^<7).-Ky;<f7l'dfyKStf-ecOJg : ;Kyh' 
:^;l^T;P3-;l., ;Ky b'ri;l/tfay HyXt^;KyT:5'n 
V>f y^t'::i;l^^dcy -7 : y yKrv*::i 

^^;P^«>yy|H-hy'>AiS. ismj^^ju^ 

h'J'^AJg. «gKx^;Pr>t::^'>AiS. Ig^^yPT 
>'^-'>AJS, h'ri;PX;l^*>'K^hy.>Aia. 1 -T 
y;i/;^;P*>'||^hy.>Aifi. 2-Ty/^xy^;^;yl^^ 
hu-^AiS, ><^^>-;<f•;^x;^*>S:^^y'>Aig. 

xh:^>';<^;l.X;l'*yKT>'t::^'>AJi. 3-Xh^ 

/u^vgr^hy^Aig, :r.}-J^yj(i-fUxjU7t-yi^Ty 
tr:»>A<g. 3-x^^fvro^^y^x;^*yl^^^y>^^ 

AJ&Ri^x;P*3yNi?^ h O^J'^cox/UTtiymL 
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[0022] *f6Hgi^j|^^i,^gjgt Lxa. m. m 

[00231 ^S<^K^<?5ffi^li. *iiy::{±7|c^ 

S^lRtf^k^OgSl0 0gt:i^Lt:. 0. 0 0 3mol~ 
0. 7molfrt:iti)<mi<. 0. 03mol~ 
0. Smolt-rhZta^tOmK. O. 2mol 

-0. 3m o I ftlzttmizlfiU\ c:tf)ffi^ 

*<0 . 0 0 3 m o 1 *S|-C«. ^momi\^-\^TC 
MPaS*>'fi<. 0. 7mo g^Sfc:^ 

[00241 ^^tzm hmit^mmiKm^ 
2D srffiffl-rsigt:, ^<7)mm. wtitsimmm. &m 

0. 000001—0. 005mo I bi-?>Zbimt 
L<. 0. 00005inol~0. 0025molfc-f 
?>Ztt/^X*)MtL<^ 0. 0005mol— 0. 00 
1 5 mo I ft?>Zbimi::»t Lv\ ^<OiiI^fi*>- 
0. 00 5mo 1 Srgi.Sfc. x.yf-y^^<7)J(ll$5*5ai 

[ 0 D 2 5 1 «aP)g#Jffl(7>g>-^ftli... * ^Ji*^ .. 

30 momm. mt^mm. Simmm. *BmStt 
mat^Tfco^fti 0 0 gtcjt LT 0 . 0 0 0 1 m o 1 - 

0. 0 5mo 1 fc^SC:i:*»'JfiL<0. 0003ino 
1-0. 0 0 5mo I t-thZtifiXmttK. 0. 
OOOSmol—O. 00 3 5mo 1 t-rsc:t3!)a|$tc 
if^Uv Zffm^ifO. OOOlmo l*g5Ttt. 
X.y^V:5^<7^;{^g|t:5.§g,6,^j,i5 0. 0 5m 

o 1 SrSx. S i: C M P3[K*5fi< =5roT 3 ffl|i036«* 

SaT'<0*fc:^t1-SSI»®*«5%*S|c7)t,«0<0E^ 

#*L<. 1. 5^mffitti>Zti!'Xf)mU\ Z 
Oil^ft^f 2fgJjUi-C»i^1,^ 5rfe:J$aiLJt^<^)*f 

[0026] ^WSiSMffm^li. Aittiltmmf: 

aiXTkiOeftlOOgtitLTO. 01-3gfc-r5^ 

0. 1-0. 8gt-f-i>zti}mi::mL\,\ Z(0&^ 
» fi*«0. 0 1 g*gfC«, #BS?Stt9I<^»S&*3&m 
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[00271 *f6HBtcfcv^T{±, ^j^mm. e-ft^ 

^mmtm. mft^f^mi. ummmi. ^ 

mthm^i. ^ify^mnmm. mik^mmm. 
&wmM. ^msmin 3 ^-^r< t <> i ojjLh^ 

[0028] *3%HB-c»i. ^jsmmmt lx. 
mm. m^mm. ^^m^. mmam. 

mm*)(omm^im-^Lxmiti:i^ . ^<Dm& 

^^IZjictfziiA^miirtat^iii^irM^LX^Vfz 

m-^^j:t'<o^<(7):fjmimm-t?>:ikipX'^t, mft 
wwi. 0iiiif, ^mmimi:i-:>comm,» (a) 
fc L. nfli^R^js^. tmrnmrn. ^msmm/ 

imiLxmm-tto w^n^i. lxm. mm,^ 
(A) tmm.'it (B) ^a^L. -e-^DS^trTkit 

{±*^fff^jD;t.#Sft5ira. filJ£fig4J- (A) t*i^v: 

\imWikMx.mi[L. :.tiiimsi.^ (b) ts^t 

fiijas^i- (A) tmm.^ ( b > tc** ^ji*^?:-?- 
ti^tmt. ^Limm.'it (a) (b) 
s:S^L;iss?t&^rs. \mm^\.zmm.^ (a) . ig 

^ (A) t (b) fc::i)-<t. ^«<7)Kfl:9i. mmmi 



(7) ^#^2000-252242 

1 2 

^nmm.'rt (a) bnm.^(B) ^^Lxm 

-ooiVkm.i^ ( b ) . msmm/imm^mmi: i 
rxmmi^ (c) fc^s^tt,T#. -efi^jJr^ffli- 

[0029] ^mmm&<o^</im(mb Lxmsx 

hhTm^mi. iaS*»'4 0t:JjLhfc:^:6tt»«?5:«r 

S i:J§»Sj&«S<^Sfc«>®jiS<0?gS-f^-r& 0 IX' 

i^i4 ox:&T(cL. i^<7)&^^m&i)^i^> 1 0 ox:ff)m 
HfcMat. K'^i^ffmmi»bm<^m.^ttiti 
^i>i<ii*mLi:mimiLxm-ttmz. s^l 

it&iz4 0X:&LTb^hXoiz-thZbmtt^\ m 

m^im< ■r?>i::if>m.^±ifxmmtf^t^.rm^iji.. 
• m^Tttbmm-sii}^m[ii-t-&ifi.m^.U' 
mi±tf?,bmmti><Dx. m<^immf:±ifxm~ 

30 V^S. 

[0030] *%WC»i, «RTOeB£»l*5@JgT-&SJ© 
^^gl 0 0//niOT«t<7)Sr^^< i: loco 

■rs<7)T©^fc^iBas::A:# < -fs zbxmmjm.i: 

m^ihZbt^X'^h. tit. ^gfL#ii=5:V^4)t®Tvh$ 

^mSibm^^L. m.^ixtz^iiz. e^*>'/jN$<, ^ 

40 5 0j«mOT*«»* L<. 2 0AemjaT*>'$/5{C# 
[0031] *^BBT-J1. ^fflSfeStOV^i^ 1 0 

o>r^^-ct, J: V mmmx'mm:^^ni < . 
cMP^zx*)m.■tm^ (x^^ yf-) <r>mm<^ 

^=Sr>'\ ¥^[g*«l 0 0 nmiaT«^3o^ ^/Pi^'J 
50 no'f^^/kT/WS-^itffiH-^. ¥%S@«±. fi^x 



13 

3 i^*^)?}^*^*^ J: »)/h$ < =3:S 2 0 n mJilT*''J: 0 » 

i-ioma%vS)hzbmti<. o. os-sa 

[00321 *5|aB«0^iBfflSfe?SS:ffl(,^3t?gfgJ^ 

it, ^mmfm, m.^mmm. ^mm^, * 

2 0 0 r p mOTcofinrfeepifi ssf^ ( aw 
SIS) ^*-r5^f*^o»^'-5 r--.<o?nioi>a 

?J*>'9. 8sv,9av.. IKPa. ( I-CQtvI O OOe f./ 
cin2) TS>?>Ztti:m.L<. WSaLSO'^xyNffirt 

8~4 9. OK P a ( 1 0 0—5 00 g f /cmi' ) T' 

i?fl^. mtmmmm, umsmmi, mmmmo 

^mxmihxm^^hm^i. mmh 

}m^ti/ii^mmmmmi&-rhMSb7iitfzii7m 
mimtkth&'B^m'pX'^^^-txM^L. m^t^ 
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^e8W-&:«rafc LTtt. ^mmm^imki-hmwb 

mbLxii. locossit. m^«oiKa$iTJt^gffl 

[0033] i;t. ^^mos^comm^i. ^m^m 
im. mitiimfm. mmfsm. m^sm&xf 

ft»I^lO£0<gj£iS^ (A) fcL. Slffc^feSSj^, ffi 

si^^. *ffi?stMatx*^ 1 o<offi^4> ( B ) 
(A) tffi^js^i- (B) ii^Lxmith. ttz. m 

mmmm. msmmmAi^ i -y^imm.^ ( b > 

(A) fcfiidtjK^i- (B) ^^mLx&m-ti, zff) 
09<o^, (A) bmm.^(B) bTHtfzii 

W^^±, 3o<r)ffi'SS:, Sfgy'J-y KtrftJ^f* loco 
2-:><7)ffif5-tg^LT3&»^>fflcolocOffi'g$^^ 

-thzbiy-^mxhi. mm, mmuz<\,^mm 
^i:^timm.^bmmm.^im-^L. 

i:^<Lxmmmi:VmLXi)^i^, $i5>t7Kil^Ji* 

^■r^*ffi. lo<0§SK3-:?<7)«|^iJ-5-^^LT. 
Mi:1s:ts 1 oc^j^fig^^S: 4 OX^WTtc t . m<rtmm& 

^irmm^^ 1 0 ox:o3ffl{ctoiaL, a-? i oso^g^ 

mbttcomm.^i i. L < {±?K^^ jD;t.#ii 
LT^-rSStc. S^L^at4 0X;jaTfc^Si3 
50 fc:-rsc:i:fC#«.. ajg*«gv^f:^fi|^g<^s>t: 



1 5 

<^&^^m^^ 1 0 o-c«s»rjBfiLTS»$*t 

[00341 *ISHB{i, (a!*c7)^«fflW^fc»iM^ 
[0035] 

(seg!^. 3 0%*^) 33. 2mAu^Mx.xm 
ti. ±si^mmmLt:m\^x. imm^xcup 

mm^^y K : I C 1 0 0 0 ( nr-yHtSffififfe) 
W^E:^]:20. 6KPa (2 10g/cm«) 

m^tmm^t(omimm ■. 3 e m/m i n 

i-mMtX^t:. 

Xy-fy/aig: 2 5X:. 1 OOrprnTiSifLA:^ 



(9) !^2000-252242 

1 6 

$0. 5jum«S*}g^LT^<0X/t^:}r^j;-,x 
^aSS-Sf*ci:LTfflV>TCMPi^ff-5;t. CMP^ 

*):iivi-i;ayRimmmm.(^^m^imLti. is. 

<0^1SfflBf^^ffl^^TCMPLfctem. CMPargj&s 
189nin/mi n. X y-^y^^SEgAJO. 7nm/m 
10 i ni:v^-f<it,Sff-C. flo. a«lg<o#iit:J:&c 
MP3[KatXx^^y^^fc:Jill*«4t^r*>oyt. * 

[0 036] (iisftg92) hy;uhyry->i/2Ma5 

>>AJSo. sfisaj^jni., 4 oTc^jgtwsff^Tig 

O^l^ffii: L^. #A>ii:t^gfflgfe?B[l Ofg 

20 jiiHk*^* (ssag^a, 30%*^) 33. 2ms. 
^imx.x%i^tifih<^i^mmmm&bLfz. ±s^ 
mmmi:m\'^x, mmn tmm.<^cMPm^xc 

MPimtt:, ^(^Sk. CMPaES*n8 7nm/in 
in, Ji'/^yf^m^O. 3nin/'mi nfcV^^t 

mx, Rr>, mBxm<ni^mizxhCMP7m&t/j^ 

[0037] (^f*?3) ^^vyM'TV— n O- OS. 
fi*®i:S»M:?'^;P5'y^>rL«>A0. iaftSi:jg3>> 
30 *K;^r'J'>ixl0aS^5r*2 0aia(-Jn;c. 4 0'C 

mm'i'mm&xim Lmti^Lxni^tu:: h<r>^:AWLt 

Lfz. »:fc:. DL-S^ (mmi) 0. 0 581:35 

tTics ommsiiMtxmmL, ztuzKy^/h v rv 

-;W0 . 1 5SSSi: 8Se:/f-;PT>'t-'>A 0 . 1 M 
fia5^Jn;t 4 o-c^JgtfJSI^-mf L}§*»LT^i3 
tutt><?D$rBS[i:Lyi. DL-}5BK0. IMM 
a5t*4 0«»IS5-|ni;tSjBLt:*j?l?Si: L7t. 

X, mtit:AmbBmt^i:mii:mMit3/3/AT 
m^Lxnhtifzi><Di^mm{meibLt:. jje^ 
40 mmmm^m^^x, mmiibmm(7)CMP^xcM 

Pi:t&Lt:, ^<7y^, CMPajSA*! 2 6 nm/m i 
Ji y^yyjmiJ^O. 4nm/mi ntV^-mt>J| 
flo. mrgcOWiEfcliSCMPjffig&tfXy 

[0038] (mMm4) DL-vy=mnwmwL) 
0 . 1 5Msa5(c*5 om&uimixmmL, a 5x: 

(cMSLT. ::ixtc;'<.>VhiJTV-;i^0. 2tSBR 
50 t)<OS:Affi[i: Lfz. ZffiA 5'CcOA?gK4 5X:fcMat 



(1( 

1 7 

(SSI^. 3 0%7jc?gjft) 3 3. 2fifta5$:ASE4«fc 

TCMPimtfz. ^ff^Si. CMP2g*il 2 7nin 
/mi n, x>/f->'^'^[SASO. 3 nm/m i nfcV^-f 
<tt>fi»-C. !.-:>. i^rcS<0*i!EfcJ:SCMPa[jSa 

[00391 (mm5)mmi(o^mmm^fm lo 
*>ofc. jar. mmitmmrmv^mmmi: 

ag*S0 . 6 nm/m i n fc V>-«t{,SffT, fioj^ 

XSc7)||St: i $ c M PjS^ofx •/ ^ yii'iaSfcJill 

[00401 (l6ttg?6)|lig0|i<^afflgfej8tfc:T 
1 0 0 n mcoao-f ^^/kv y 1 saas^an;e.^J- 

.ai<^cMP^TCMP*-iSLit. -eofes... cMPa 

^'2 SOnm/mi X y^y^i'^Sgj&JO. 6nm 
/mi ntV>-mtS»-C. 1.-^. ii^IScO^rilfcJ: 30 
5 C M P jte&t^fx yf-y ^^agfcJlH*** t5:*»-:> 

[0 04 11 (mimi ) mmii<7>^mmmeLi:m 

V^T. llte0!llfc^c?)CMP^-CCMPS-M[U7t. 

^m^^xm^i^mzm&uz. -?-<^)^. cMPaae*^ 

187nm/mi n. x./^y:5TI]g;5JO. 7nm/m 
i nt^^-^tSlfT. !.-:>. jmtg<o:*rilfc:J:SC 

/vT. xo->''3yaiflPf^<03^tl./5>ii^--:.fc. 

[00421 (mm8)mmi(o±mmmmim 
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4S^lD;e.TSf?Ufct>«0$^lSB<^«§SltAii. 3^ 
^^(ii^^. 30%*SS) 33. 2ttfiSS- 

i*9 i#a/2#B= 7/3(rm^mmt omit) r 

7nm/m i x-y^y^/j^ifiO. 5nm/min 
fct^i^tSSFT. B.o^ig<^:^rtet:j:acMP3$ 
S»Vxy^y^<3[SK:{ill*«4t^»-5fe. x 

[0 04 31 (mm9)mm3(o^mmm^im 

(-^T, 1^011 tHai<OCMP^ff-ccMP^;teL>t. 

^yTvmi:m*)Am/ (Bm+*m&) = 3/1 am 

fc:«»SL/t:. -to^a. CMPaLS*«124nm/mi 
n, X.yf-y^aSS*JO. 4nm/mi ntt^i^tS 
ff-C. floi^igco^&ifc: i s c M PJSJgaiXx f- 

[00441 kmm\)mm\(r)msmmx. 

Saitat^LT 1 Olgj^ffi^ffSL. r^l^«S?LT 

g§l >.!3lSJiT;CMP^ff^tCMPS-JfeUv:. -S-Olga. 
X yf-y^^StiSfiO -..?^nm/m j-n tlS^g?! fcil*>% 
CMPaSi«l 1 4 nm/m i ni: 

[00451 (itl!W!l2)|gjSMl<^)^feSffl)gfgJBrC. " 
;Ky t-:^/l^r;U3-;K7>»5:«V^T 1 O^i^jffSrf^ 
SUc. LA^L. ^n&5iCT<&i^ffi#Ln:i:i;&. 

[00461 

^^<n^y^m(mm.^±%<-^hmi%>-^£<. 



(11) 
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(72)11^ j:^^ mm cmmm *s 



